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METHOD AND DEVICE FOR ENDOSCOPIC SUTURING 
Background Information 

[0001] The present invention relates to methods and devices for achieving 
hemostasis and more particularly relates to endoscopic methods and devices for 
achieving hemostasis. 

[0002] Currently, hemostasis is addressed endoscopically by injection therapy, 
contact thermal or electrocoagulation or mechanical hemoclips. However, each 
of these techniques has drawbacks. For example, the agents injected in 
injection therapy may enter the blood stream and produce undesired side effects 
and each of these methods may, under certain conditions, fail to achieve the 
desired hemostasis. When any of these methods fails to adequately stop the 
bleeding, emergency surgery is performed and a surgeon sutures the bleeding 
wound closed. 

[0003] These methods have been employed, for example, in the treatment of 
bleeding which arises naturally as in the case of Peptic Ulcer Disease (PUD) as 
well as bleeding resulting from surgical procedures such as endoscopic mucosal 
resection (EMR). However, such post EMR lesions may be too large to achieve 
the required hemostasic and/or to promote healing of the surrounding tissue. 

Summary Of The Invention 


[0004] The present invention is directed to a device for suturing an opening in 
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an internal organ of a patient, comprising a first catheter for insertion to an 
opening to be sealed through a working channel of an endoscope, a plurality of 
anchoring members received within the first catheter, each of the anchoring 
members including a shaft extending from a tissue penetrating distal tip to a 
suture receiving proximal end and a gripping arm moveable between an insertion 
configuration in which the gripping arm is folded against the shaft and a gripping 
configuration in which the gripping member extends away from the shaft and a 
driving member extending through the first catheter to a proximal end thereof, 
wherein advancing the driving member distally into the first catheter advances 
the anchoring members distally through the first catheter to drive a distal-most 
one of the anchoring members out of the first catheter to anchor in tissue. A 
length of suture extends between the suture receiving proximal ends of the 
anchor members. 

Brief Description of the Drawings 

[0005] Fig. 1 shows a cross-sectional view of a device according to a first 
embodiment of the present invention; 

Fig. 2 shows a perspective view of an anchoring member of the device of 
Fig. 1 anchored within tissue to be sutured; 

Fig. 3 shows a perspective view of the device of Fig. 1 adjacent to an 
opening to be sealed; 

Fig. 4 shows a perspective view of the device of Fig. 1 adjacent to an 
opening to be sealed with sutures extending between anchoring members 
anchored within the tissue to be sutured; 


[10121/02101] 

Fig. 5 shows the perspective view of Fig. 4a with the suture drawn tight to 
close the opening to be sealed; 

Fig. 6 shows the perspective view of Fig. 4a with the suture drawn tight to 
close the opening to be sealed with the device of Fig. 1 removed and the suture 
severed and fixed in place; 

Fig. 7 shows a cross-sectional view of a device according to a second 
embodiment of the invention in four positions; 

Fig. 8 shows a cross-sectional view of the device of Fig. 7 with first and 
second anchoring members embedded in tissue before tightening a length of 
suture extending therebetween; 

Fig. 9 shows a cross-sectional view of the device of Fig. 7 with first and 
second anchoring members embedded in tissue and the length of suture 
extending therebetween tightened with a knot; 

Fig. 10 shows a cross-sectional view of the device of Fig. 7 with first and 
second anchoring members embedded in tissue and the length of suture 
severed from the device; 

Fig. 1 1 a shows a cross-sectional view of the device of Fig. 1 including a 
contact pressure mechanism according to an exemplary embodiment of the 
invention prior to contacting tissue; 

Fig. 1 1 b shows a cross-sectional view of the device of Fig. 1 1a in contact 
with the tissue with a tissue penetrating tip of an anchoring member within the 
tissue; 
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Fig. 1 1c shows a cross-sectional view of the device of Fig. 11a with the 
contact pressure mechanism fully deployed against the tissue; 

Fig. 12 shows a side view of an anchoring clip of the device of Fig. 7; 

Fig. 13 shows a cross-sectional view of a distal end of an inner catheter of 
the device of Fig. 7; 

Fig. 14 shows a side view of an anchoring clip according to a first 
alternate embodiment of the invention; 

Fig. 15 shows a side view of an anchoring clip according to a second 
alternate embodiment of the invention in initial and fully deployed positions; 

Fig. 16 shows a side view of an anchoring clip according to a third 
alternate embodiment of the invention; and 

Fig. 17 shows a side view of an anchoring clip according to a fourth 
alternate embodiment of the invention in initial and fully deployed positions. 

Detailed Description 

[0006] The present invention may be further understood with reference to the 
following description and the appended drawings, wherein like elements are 
provided with the same reference numerals. The present invention provides an 
endoscopic method and device for endoscopic suturing to achieve hemostasis. 

[0007] In particular, as shown in Figs. 1 - 6, an apparatus 10 according to a 
first embodiment of the present invention comprises a flexible tube 12 including a 
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central lumen 14 within which a plurality of anchoring members 16 are received. 
Those skilled in the art will understand that the tube 1 2 may, for example, be 
composed of a coil of bio-compatible metal such as, for example, stainless steel 
or an extruded polymer. The tube 12 is axially stiff to withstand forces of tension 
and compression exerted thereon during use, but is flexible to permit bending of 
the tube 12 during insertion through an endoscope 18. The tube 12 extends 
between a handle (not shown) coupled to a proximal end thereof and a distal 
end 24. As shown in Figs. 3 and 4, the tube 12 is sized so that it may be passed 
through a working channel of the endoscope 18. For example, an outer 
diameter of the tube 12 may preferably be between 6 and 9 french. Of course, 
those of skill in the art will understand that the tube 12 may alternatively be 
formed with a larger outer diameter and may be made of a rigid material for 
applications with, for example, a rigid laparascope or for open surgery. The 
anchoring members 16 abut one another within the lumen 14 and a pushing 
piston (not shown) abutting a proximal end of a proximal-most one of the 
anchoring members 16a extends through the lumen 14 to couple to an actuator 
on the handle. Thus, actuation of the actuator 28 moves the pushing piston 
distally into the lumen 14 moving the proximal-most anchoring member 16a and 
all anchoring members 16 received distally thereof toward the distal end 24. 

[0008] Each of the anchoring members 16 according to the first embodiment of 
the invention includes a pointed, tissue penetrating, distal tip 30 which, when 
received within the lumen 14, faces a distal opening 32 thereof. A length of 
suture 34 extends between the anchoring members 16 passing through an 
eyelet 36 formed at a proximal end of a shaft 38 of each of the corresponding 
anchoring members 16. A distal end of the suture 34 is coupled to the eyelet 36 
of the distal-most one of the anchoring members 16b and extends therefrom 
sequentially through each of the eyelets 36 of the remaining anchoring members 
16 in order, distal to proximal. The length of suture 34 extends through the 
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eyelet 36 of the proximal-most one of the anchoring members 16a, through the 
lumen 14 and out of the proximal end of the tube 12 so that a second end of the 
length of suture 34 is accessible to a user. As would be understood by those of 
skill in the art, the suture 34 may be formed of any bio-degradable, bio- 
5 absorbable or bio-compatible material such as polyglycolic acid, polyactic acid, 

etc. Furthermore, those of skill in the art will understand that, alternatively, the 
length of suture 34 may extend through all of the eyelets 36 including that of the 

I-* 

□ distal-most one of the anchoring members 1 6b so that a look of the suture 34 

extends from the first end outside the body and accessible to the user, through 
10U1 the lumen 14, through each of the eyelets 36 and back through the lumen 14 to 

Cj the second end which is also accessible to the user. 

VI 

n 

Q [0009] As shown in Fig. 2, each of the anchoring members 16 includes a pair 

u 

I^l of retractable arms 40 pivotally coupled to the shaft 38 by a pin 42 so that the 

15 arms 40 may rotate between a retracted position as shown in Fig. 1 and an 

'•taf 

III extended position shown in Fig. 2. In the retracted position, the arms 40 are 

folded along the shaft so that the diameter of the anchoring member 16 is less 
than an inner diameter of the lumen 14. While within the lumen 14, the arms 40 
are maintained in the retracted position by the inner wall of the lumen 14. 

20 

[0010] When the anchoring member 16 has been removed from the lumen 14, 
the arms 40 are deployed to the extended under control of a contact pressure 
mechanism 13 shown in more detail in Figs. 1 1a - 1 1c. The contact pressure 
mechanism 13 ensures that the arms 40 are deployed only when the pointed 
25 distal tip 30 of the anchoring member 16 is in contact with the tissue and 

prevents the tube 12 from penetrating the tissue and ensures that the anchoring 
member 16 is deployed to a desired depth to sufficiently anchor itself within the 
tissue. Specifically, the contact pressure mechanism 13 formed at the distal end 
24 of the tube 12 includes a bellows-section 60 with a first hinge 62 connecting 
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the distal ends of a set of proximal arms 64 to the proximal ends of a 
corresponding set of distal arms 66. A second hinge 68 connects distal ends of 
at least a portion of the distal arms 66 to corresponding anchoring member 
gripping arms 70. A third hinge 71 connects the proximal ends of the proximal 
arms 66 to the body of the tube 12. 

[0011] As seen in Fig. 11a, the contact pressure mechanism 13 is biased so 
that, when in an initial position out of contact with the tissue, the proximal arms 
64, the distal arms 66 and the gripping arms 68 are maintained substantially 
parallel with an outer surface of the tube 12. As shown in Fig. 11b, when the 
tube 12 is distally advanced so that the distal end 24 contacts the tissue, the 
gripping arms 68 are rotated inward so that an outer surface of each gripping 
arm 68 lays on the surface of the tissue pointing radially inward within the tube 
12 with the ends of the gripping arms abutting against the retractable arms 40 to 
maintain the retractable arms 40 in the retracted position. At this point, the 
proximal arms 64 and the distal arms 66 are rotated about the first hinge 62 so 
that the first hinge 62 is moved radially outward from the tube 12 until, as shown 
in Fig. 11c, outer surfaces of the distal arms 66 lay against the surface of the 
tissue. 

[0012] Furthermore, as the contact pressure mechanism 13 is radially 
expanded and axially compressed from the initial configuration of Fig. 1 1a to the 
final configuration of Fig. 11c, the distal opening of the tube 12 moves proximally 
to expose the distal tip 30 of the distal-most anchoring member 16 so that the tip 
30 penetrates the tissue. As the tip 30 is pushed further into the tissue, the 
gripping arms 68 hold the retractable arms 40 in the retracted position until 
proximal ends of the retractable arms 40 have moved distally past the gripping 
arms 68. By this point, a portion of the retractable arms 40 will be received 
within the tissue and the tissue will hold the arms in the retracted position until 
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the user deploys the arms (e.g., by pulling the anchoring member 16 proximally 
so that contact between the proximal ends of the retractable arms 40 and the 
tissue draws the arms radially outward into the deployed configuration). As will 
be understood by those of skill in the art, a length Y of the bellows section 60 
when in the unbiased, fully extended configuration, is approximately equal to the 
depth Y within the tissue of the distal tip 30 when the arms 40 are released by 
the gripping arms 70. 

[0013] Those skilled in the art will understand that the anchoring members 16 
may be formed of any bio-absorbable, bio-degradable or bio-compatible material 
including, for example, alloy metals, compound plastics, ceramics, etc. as would 
be understood by those of skill in the art. For example, the anchoring members 
16 may be formed of titanium. 

[0014] In operation, the endoscope 18 is positioned adjacent to an opening O 
in an organ to be sealed such as, for example, an opening created by an 
endoscopic mucosal resection procedure or a PUD lesion and the tube 12 is 
inserted into a working channel of the endoscope 18 and advanced to the distal 
end of the endoscope 18 as would be understood by those of skill in the art. The 
tube 12 is then advanced out of the distal end of the endoscope 18 to a desired 
position for the distal-most anchoring member 16b adjacent to the opening O. 
The desired position of placement for the first anchoring member 16 is preferably 
selected adjacent to a distal-most end of the opening O. The user then operates 
the actuator 28 to move the pushing piston 26 distally into the lumen 14, driving 
the distal-most anchoring member 16b out of the distal end 24 of the tube 12 
and into the tissue at the desired location. Once the tip 30 of the distal-most 
anchoring member 16b has penetrated the tissue to a desired depth, the contact 
pressure mechanism 13 operates to deploy the arms 40 to lock the anchoring 
member 16b in position in the tissue at the desired location. The user then 
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repositions the distal end 24 of the tube 12 adjacent to a desired position for a 
second one of the anchoring members 16. The user preferably selects the 
positions into which the anchoring members 16 will be placed on alternate sides 
of the opening O similarly to the positions through which a user would pass a 
needle in conventional suturing. As shown in Fig. 4, the suture 34 extends 
through the eyelet 36 of the anchoring member 16b to the eyelet 36 of the 
second one of the anchoring members 16. The user then repeats this 
procedure, placing each of the anchoring members 16 in the desired positions 
until the proximal-most anchoring member 16a has been successfully deployed. 
As shown in Fig. 5, the user then draws the suture 34, the distal end of which is 
coupled to the eyelet 36 of the distal-most anchoring member 16b, proximally 
from the tube 12, drawing the anchoring members 16 and the tissue within which 
they are embedded together and closing the opening O. 

[0015] A system 100 according to a second embodiment of the invention is 
shown in Figs. 7-12. The system 100 includes 3 nested catheters 102, 104 and 
106 with the catheter 106 being slidably received within the catheter 104 and the 
catheter 104 slidably received within the catheter 102. Similarly to the tube 12, 
the catheter 102 may, for example, be composed of a coil of bio-compatible 
metal such as stainless steel or an extruded polymer. The catheter 102 is 
flexible to permit bending thereof during insertion through a working channel of 
an endoscope and extends between a handle coupled to a proximal end thereof 
and a distal end 102a. Anchoring clips 108 are received within the catheter 104 
with distal, tissue penetrating points 109 of the anchoring clips 108 facing distal 
ends 104a and 102a of the catheters 104 and 102, respectively. While within 
the catheter 104, the inner surface of the lumen 104b of the catheter 104 
maintains projecting members 110 in a retracted configuration folded back along 
the respective anchoring clip 108 as shown for the proximal-most anchoring clip 
108b in Fig. 7, positions 1) and 2). These projecting members 1 10 are biased 
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radially outward from the body of the anchoring clips 108 so that, when one of 
the anchoring clips 108 is advanced distally beyond the distal end 104a of the 
catheter 104, the projecting members 110 spring outward until they contact the 
inner surface of the catheter 102, as shown for the distal-most anchoring clip 
108a in position 1 in Fig. 7 and the proximal-most anchoring member 108b in 
position 4). 

[0016] Then, when the anchoring clip 108 is advanced further distally beyond 
the distal end 102a of the catheter 102, the projecting members 1 1 0 deploy fully 
to the extended position as shown in Fig. 7 positions 2) - 4). A length of suture 
1 12 is coupled to the proximal end of the distal-most anchoring clip 108a and 
extends from there to the proximal ends of each succeeding anchoring clip 108 
until it passes through the proximal end of the proximal-most anchoring clip 
108b. Those skilled in the art will understand that, although the figures show 
only 2 anchoring clips 108 for this embodiment, that any number of anchoring 
clips 108 may be included between the distal-most and proximal-most anchoring 
clips 108a, 108b, respectively. 

[0017] As shown in Figs. 9, 10 and 13, the suture 1 12 passes from the 
proximal-most anchoring clip 108b to wrap around a distal end 106a of the 
catheter 106 and extend through a lumen 106b formed therein to the proximal 
end of the endoscope where the suture 1 12 is accessible to the user. Also 
formed at the distal end 106a of the catheter 106 is a suture cutting surface 
106c. Prior to insertion of the catheters 102, 104, 106 into the endoscope, a 
knot 1 14 is formed around the end of the catheter 106 and held in place thereon 
by pins 1 16a and 1 16b as shown in Fig. 12. Once the proximal-most anchoring 
clip 108b has been inserted into the tissue at its desired location, the user 
advances the catheter 106 beyond the distal end 104a of the catheter 104 
thereby releasing the pins 1 16a and 1 16b. As the pins 1 16a and 1 16b are 
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removed from the catheter 106 (e.g., by the distally directed force applied thereto 
by the suturel 12), the knot 1 14 is released from the distal end 106a. The suture 
112 may then be drawn proximally from the catheter 106 to tighten the knot 1 14 
and the distal end 106a may then be used to push the knot 114 distally along the 
suture 1 12 until the suture 1 12 is at a desired tension sufficient to draw the 
anchoring clips 108 and the tissue within which they are embedded together to 
close the opening. Of course, those of skill in the art will understand that any 
number of alternative mechanisms including, for example, pull wires, etc., may 
be employed to release the pins 1 16 when desired by the operator. 

[0018] More specifically, the catheter 104 includes pins 118 formed at the 
distal end 104a. The pins 1 18 are mounted on rotatable arms 120 which are 
biased to rotate away from the axis of the catheter 104. When the catheter 104 
is received within the catheter 102, the arms 120 are maintained aligned with the 
rest of the catheter 104. When in this position, the pins 1 18 are coupled to the 
anchoring clip108b which is currently the distal-most one within the catheter 102. 
The pins 1 18 are received within corresponding openings 122 formed near the 
proximal end of the anchoring clip 1 18 so that moving the catheter 104 within the 
catheter 102 moves the distal-most anchoring clip 108 relative thereto. When 
the distal end 104a advances distally beyond the distal end 102a as shown in 
Fig. 8, the rotatable arms 120 rotate outward removing the pins 118 from the 
openings 122 to decouple the anchoring clip 108 from the catheter 104. 

[0019] In operation, the user passes the catheter 102 including the catheters 
104 and 106 received therein, through the working channel of an endoscope to 
an opening to be sealed and positions the distal end 102a at a desired location 
for the first anchoring clip 108. The user then withdraws the catheter 104 
proximally into the catheter 102 so that the projecting members 110 of the distal- 
most anchoring clip 108 are released by the catheter 104 and the distal end 
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102a is placed in contact with the tissue over the desired location. The catheter 
106 is then advanced distally through the catheter 104 to advance the tip 109 of 
the distal-most anchoring clip 108a into the tissue. At this point, the projecting 
members 110 fully deploy and lock the anchoring clip 108a into the tissue at the 
desired location. The user then withdraws the catheter 102 proximally relative to 
the catheter 102 so that the rotatable arms 120 rotate outward removing the pins 
118 from the openings 122. The user then withdraws the catheters 102 and 104 
proximally away from the anchoring clip 108 and withdraws the catheter 104 
proximally into the catheter 102 to bring the arms 120 back into alignment with 
the rest of the catheter 104 while advancing the catheter 106 distally into the 
catheter 104 until the pins 118 enter the openings 122 in the next (current distal- 
most) anchoring clip 108. Thereafter, the user moves the catheter 102 to the 
desired location for the next anchoring clip 108 and repeats this process until all 
of the anchoring clips 108 have been embedded in the tissue at the desired 
locations. 

[0020] At this point, the suture 112 extends from the distal-most anchoring clip 
108a, through each of the succeeding anchoring clips 108 to the proximal-most 
anchoring clip 108b and from there to the knot 114. The catheter 106 is 
advanced beyond the distal ends 104a and 102a, releasing the knot 1 14 from 
the pins 116a and 1 16b as the pins 116a and 116b are released as described 
above. The user then withdraws the suture 112 proximally into the catheter 106 
to draw the anchoring clips 108 together and pull the tissue around the opening 
together to seal the opening. The user then tightens the knot 1 14 and pushes it 
against the proximal end of the proximal-most anchoring clip 108b to maintain 
them in place and uses the suture cutting surface 106a to sever the suture 112. 
The user then withdraws the catheter 106 into the catheters 102, 104 and 
withdraws the device 100 from the body. 
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[0021] Fig. 14 shows an anchoring member 208 according to a first alternate 
embodiment of the invention. The anchoring member 208 includes a shaft 210 
extending to a tissue piercing distal tip 212 and projecting members 214 
extending outward from the shaft 210. An eyelet 216 is formed at a proximal end 
of the shaft and a length of suture 218 extends therethrough to couple to the 
anchoring member 208 to other anchoring members. 

[0022] Fig. 15 shows an anchoring member 308 according to a second 
alternate embodiment of the invention. The anchoring member 308 includes a 
shaft 310 extending to a tissue piercing distal tip 312 and projecting members 
314 coupled to the shaft 310. An eyelet 312 is formed at a proximal end of the 
shaft and a length of suture 314 extends therethrough to couple to the anchoring 
member 308 to other anchoring members. The projecting members 314 are 
initially folded back along the shaft 310 (i.e., during insertion of the anchoring 
members through the insertion device and during penetration of the tissue). 
However, once the tip 312 has penetrated the tissue to the extent that proximal 
ends of the projecting members 314 are embedded in the tissue, drawing the 
anchoring member 308 toward the surface of the tissue causes the projecting 
members to spread outward away from the shaft 310, anchoring the anchoring 
member 308 within the tissue. 

[0023] Fig. 16 shows an anchoring member 408 according to a third alternate 
embodiment of the invention. The anchoring member 408 includes first and 
second tissue gripping ends 412 coupled to a spring member 414 biased to bring 
the ends 412 toward one another to grasp tissue received therebetween. In Fig. 
15, this bias is created by bending the spring member 414 to form a loop 416. A 
length of suture 418 extends through the loop 416 to couple the anchoring 
member 408 to other anchoring members. 

[0024] Fig. 17 shows an anchoring member 508 according to a fourth 
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alternate embodiment of the invention. The anchoring member 508 includes first 
and second tissue gripping ends 512 coupled to a spring member 514 biased to 
bring the ends 512 toward one another to grasp tissue received therebetween by 
bending the spring member 514 to form a loop 516. A length of suture 518 
extends through the loop 516 to couple the anchoring member 508 to other 
anchoring members. In addition, the anchoring member 508 includes abutting 
members 520 which contact one another when the ends 512 have reached a 
minimum clearance with respect to one another. This minimum clearance 
maintained by the abutting members 520 prevents the ends 512 from coming 
together and severing the gripped tissue. 

[0025] The above described embodiments are for purposes of illustration only 
and the various modifications of these embodiments which will be apparent are 
considered to be within the scope of the teachings of this invention which is to be 
limited only by the claims appended hereto. 
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